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sails across the 


morning the sun shows the fiery 
the woods and hills. All day long it 
, and when it disappears toward 
evening, it takes with it light and warmth. Long, long ago 
people became frightened when the sun disappeared at 
night. '‘Suppose it's gone for good and will nt 
return!” they would exclaim. But after noticing for many 
years that day always follows night, they came to 
understand that the sun is certain to return. Day anti 
night come again and again. 

Fishermen on the shores of oceans noticed that every 
day the ocean came up close to their huts and then 
moved away. It seemed to have a mighty chest that rose 
and fell as it breathed. The tide came in and went out 
Over and over again. 
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What Happens Every Day 
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In the spring wide rivers become wider. They overflow 
and bring silt to the fields. When fields are covered with 
silt, they produce rich crops. People would wait for the 
rivers to overflow and notice how often this happened. 

Day follows night. The ocean tide comes in and goes 
out. The seasons of the year follow one another in strict 
order. Nature seems to he counting something. What? 

Time! 

Summer passes and winter conies again. This is a new 
winter. It is not the one that left us last year. And Today 
is not the same as Yesterday. Yesterday... today... 
tomorrow. Time does not return. Time goes forward, 
always forward. 

A good way to measure Time is to count what is 
repeated over and over in the world around us, 

A thin sickle of a moon grows day by day until it 






becomes a silvery full moon. People used to celebrate 
when a full moon appeared. They reckoned Time in this 
way too, from celebration to celebration. From one full 
moon to another made one lunar month. Many peoples 
reckoned Time by lunar months. In Russian the word 
“month” is often used for the moon. 

Long ago peoples who lived fat from each other never 
saw each other. Bul everyone knew that if the sun was 
getting hotter, it was time to plant, and if the days were 
getting cooler, it was time to harvest the crop and lay in a 
supply of firewood. 

People already knew the seasons of the year. They 
knew Time. This knowledge brought them together. 
They lived apart, but Time said to them, “The sun rises 
for all of you. You all live on one planet.” 

Time united people. 




II you want to meet someone, yon must agree when to 
meet. When a soldier stands guard, a second soldier must 
know when to take his place. Time must be reckoned 
exactly. But how? Mow did people learn to measure 
Time? 

Someone noticed that as the sun crossed the sky, the 
shadow of a tree moved along the ground and seemed to 
follow it. The sun appeared lo be saying, “l ook! You can 
make a sun dial.” 

So they made a sun dial with numbers from one to 
twelve, the same numbers that clocks and watches have 
today. But instead of a hand the sun dial had a shadow 
from a stake or from a board shaped like a triangle. As 
the sun crossed the sky, the shadow followed the sun, 
pointing first to one number, then to another. In this way 
the sun dial told Time. 

Long, long ago on the main square in the city Athens 
in Greece there was a large sun dial, the only one in the 
city. Anil there were men who ran about the city, telling 
people what hour it was. That was their work. They were 
men clocks. They would stop on the main square, look at 


How People Learned to Measure Time 
(and about clocks that travel 
in the sky, fire a gun 
and even race around a city) 




the shadow on the snn dial, and then run about the city, 
Jetting everyone know the hour of day. People gave them 
a little money for this. 

That is how a clock raced around a city. 

There was a clock, too. that fired a gun. Again it was 
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the sun that made it fire, A piece of glass shaped like a 
belly can collect the rays of the sun in a small point that is 
at. People took such a piece and with it directed 
sun's rays onto gunpowder so that at twelve noon 
exactly the rays set fire to the powder. 

“Bang!" went the gun. “Twelve o'clock! Do you hear? 
Twelve o'clock!" 
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With twelve guns instead o t one a whole dock could be 
made. 

I'he only trouble is that sun dials do not tell Time at 
night or on days when clouds hide the sun. 

Long ago there were water docks, too. Water dripped 
from one dish into another. A float moved up and down 
as the water rose or fell, and on the float was a hand that 
showed Lhc Time. This dock told the l ime at night as 
well as in the day. Rut as the water evaporated, more had 
to be poured in. 

Do not imagine that water clocks were always so simple, 
consisting of only two dishes and a float. Sometimes the 
water set in motion a complex mechanism. Then a toy 
knight in armor would pop out of a window or a Loy hoy 
would floaL on the back of a dolphin. Sometimes the 
water made a hall drop into a metal dish with a tinkle to 
strike the hour. People even invented a water alarm dock. 
What a dock it was! It had arms that seized the leg of the 
person asleep and tried to pull him out of bed. 

All these strange mechanisms were driven by the force 
of falling water. 

Finally, people got the idea of using a weight instead 
of water. The first docks with weights were made about 
one thousand years ago. They had only one hand, the 
hour hand. 

Then a spring appeared in clocks to replace the weight. 
If you take a key and wind up your toy car. you are 
tightening a spring inside. Now if you put the car on the 
floor, the spring will begin to unwind, the wheels will 
turn, and the car will race across the floor. The same 
thing happens in a clock. The spring makes all the wheels 
and hands move. 




A dock with a spring can be made very small, small 
enough to fit in a pocket. This is very convenient. Clock 
makers used their imagination. For rich people they 
made tiny clocks that fit into gold rings and into buttons 
made of precious stones. 

The main thing for a clock, however, is not to be 
surrounded by gold or precious stones but to keep exact 
Time. 

The first docks with heavy weights could lose or gain as 
much as half an hour a day. What poor Time they kept! 

Clocks began to keep exact Time and became teal 
clocks when they were given a pendulum. 

A pendulum is a metal rod that looks like a pencil and 
has a heavy weight on one end. 1) you tie a small stone to 
the end of a string, you will have a pendulum, a very 
simple one, of course. If you give the stone a push, the 
string and stone will swing back and forth. The pen- 
dulum in a clock swings in the same way. And every 
swing is the same, fust as day and night repeat themselves 
again and again and the tide comes in and goes out again 
and again, a pendulum swings back and forth again and 
again. Only it goes much faster than day and night or the 
tide. Back and forth, back and forth. 

Now why does a clock say, “Tick-tock, tick-lock.'” 
Because inside the clock there is a tiny wheel with curved 
teeth called a cog-wheel. These teeth keep striking the 
pendulum and giving it a push. When they strike it, we 
hear the sound “tick". They strike it again — "lock.” A 
weight or spring, Lhe pendulum and the tog-wheel work 
together and do their work exactly as they should. 

The pendulum is the main thing needed for a clock to 
keep exact Time. 
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CLOCK MECHANISM 



What is the most exact clock today? 

On the wall of a large empty room you can read the 
words “Standard Time of the Soviet Union." Here in this 
room electric lights form figures that show the hours, 
minutes and seconds. Clocks all over the Soviet Union 
check the Time by this clock because it is the most exact 
of all. Ii gains or loses one second in thirty thousand 
years! OLher countries too have their most exact clocks 
and check them with each other by radio. There is a 
Worldwide Time Scr vice. 

So even today Time says to us, “You all live on one 
planet.” 

When the sun rises, a new day begins. The earth turns 
and as it does, new cities and villages face the sun. So 
clocks show different times in different cities. When it is 
noon in Vladivostok, it is only early morning in Moscow. 
To make it easier to reckon Time, people have divided 
the world into 21 Time Zones. You can see them on this 
page. There are 21 because there are 21 hours in the 
day. When it is lwo in the afternoon in Vladivostok, it is 
seven in the morning in Moscow and four in the morning 
in Paris and London. If you travel from one Time Zone 
to another, you must set your clock one hour ahead or 
one hour behind. 
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There Has Always Been Time 
{and about travels to distant places, a faithful 
keeper of Time in Leningrad, what Tomorrow 
means, and why a lazy person is bored) 


I here lias always been Time. Long ago there were no 
people. Scaly anteatcrs with great teeth roamed the 
swamps. Hut Time raced ahead. 

Time did not stand still either before there 
anteaiers and swamps. 

Even when there was no earth or sun. there was Time. 

Everything in the world appears and disappears. 
Everything comes and after a while goes. 

When people realized there is such a thing as Time, 
they learned to use ir. not only to keep track of 
happenings and events but for other purposes, too. 

Suppose you are going for a walk. In ten minutes you 
will he on the Square of Three Poplars. In twenty 
minutes you will he on Maple Boulevard and in thirty 
minutes on Old Birches Street. You have not measured 
the distance. You have not counted how many steps it 
took you to reach the square or boulevard or the distant 
street. Instead you have looked at a clock. 

You have measured Time. 

It appears that distance can be measured in Time. This 
is very convenient for sailors, who go on long voyages 
and do not see land for months, nothing but waves in 
every direction. That is why sailors were the first to need 
exact docks. 




Icebreakers push their way through ice to the stations 
of explorers in the Arctic. Ocean-going ships sail to 
far-off lands. Submarines travel under water. All the 
captains must have clocks that tell the exact Time. 

Wherever people go T they take clocks, They cannot live 
without them. They must keep track of Time. Sometimes 
people have performed acts of heroism to keep docks 
going. 

When German troops were just outside Leningrad 
during the Second World War, it was bitterly cold, so cold 
that the hands of the city clocks stopped moving. The 
dock on the tower of Moskovsky Station stopped and no 
trains left for Moscow or for anywhere else either. 

But there was one clock in Leningrad that went all the 
900 days and nights of the siege, This was the clock on 
Mendcleye\ Tower. A legend was told about this clock. It 
was said that underground the dock was connected by 
electric wire with Moscow and that the Germans were 




looking f<ir i lie wire in order to cut it, but could not find 

it. 

In fact, this was simply an old clock with a very heavy 
weight, a weight so heavy that it had to be lifted with a 
special windlass. An old worker named Ivan Fedotov did 
this. 

The old man was growing weaker all the time. It w r as 
hard for him to get to the tower through the snow drifts. 
It was still harder to climb to the platform where the 
windlass stood. And it was almost impossible to lift the 
heavy, heavy weight with the windlass. But day after day 
Fedotov mustered all his strength and lifted it. And the 
hands on the clock on the tower moved and told the 
l ime. The people of Leningrad had so little to be glad 
about, but at least they had this. They would say, “The 
clock is alive. Time is moving. Victory is ahead," 

Whenever you or I, or any one tells a story, lie says, “It 
happened yesterday" or “This morning I saw T ". or 
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‘'Tomorrow I'm going to do this.” When we re 1 1 about 
events in our lives, we always speak of Time. We say 
"Long ago.... Not so long ago,.,. Jusi recently.... Not very 
soon.../’ We think constantly of Time. All life long we 
measure Time. 

You remember Time by interesting events, for exam- 
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pie, you talked with someone who has seen and done a 
lot of things or you visited a strange city or you read an 
interesting book. 

The more you see, learn and heat. the more you Jive. 
Your life is full. If you are lazy and do nothing and do 
not know how to do anything, you do not live. You 
simply waste Time. Life is uninteresting if you have 
nothing to do. 

For a lazy person Time stands still. 


The Clock Inside Us 

(also how oysters and bean plants remember 
Time, and who night owls and early birds are) 


Now let me tell you about an amazing dock. It lias no 
hands, spring or weight. And. most surprising, no one 
has ever seen it. But everything living on this earth has 
such a clock. Birds, fish, flowers, eats, trees, and you and 
1 all have ill is clock. 

More than 200 years ago ihe French astronomer de 
Mairin gave up studying the moon and planets for a 
while and instead of counting the stars decided to study 
bean plants, just ordinary bean plants. Me transplanted 
them from the garden to a dark cellar, where they saw 
neither the sun nor the moon. Day is like night in a dark 
cellar. But the. plants went on living just as before. In the 
daytime their leaves straightened and stood up and at 
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night they drooped as if they were going to sleep. Those 
bean plants felt the passage of Time! This was how 
people first learned that plants have an internal dock. 

And now something that happened quite recently. 
Oysters were caught on the seashore and flown by plane 
thousands of kilometers to a lake. When they reached the 
lake, the moon was coming up, but back there by the sea 
the sun was still shining brightly and the oysters 
continued to live by their own clocks. They opened their 
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shells just as the tide was coming in on their native 
seashore. The oysters were living by their BIOLOGICAL 
CLOCK. That is the name that scientists gave to this 
clock. “Rio” in Cheek means “life.” The biological clock is 
the living clock. 

It. was no accident that an astronomer was the first to 
notice that plants have a clock. He wanted to see how the 
rising and setting sun, the full moon and new moon, and 
day and night affect the life of fish, crabs, insects, worms, 
calves, cows and, of course, ns people. 

The sick complain when they are awakened early in the 
morning to have their temperatures taken. Cannot this be 
done later? No, it cannot, There is good reason to 
awaken them. A person's temperature is lowest at six in 
the morning. This is why it is taken then. And a person's 
temperature is highest at six in the evening. Some 
medicines must be taken at night or early in the morning. 
That is when they do the greatest good. 

Most people feel unusually energetic in the morning. 
They work with pleasure. They find it easy to work in the 
morning. Such people are called early birds. Rut a writer 
friend of mine writes only at night. He has no wish to 
sleep. It is easy for him to write in the quiet of the night. 
People like him are called night owls. Owls, you see, leave 
all their business until night. w r hen they peer out from 
holes in trees and pounce on anything they sec. 

As you go through the day, the temperature of the 
palms of your hands changes, the rhythm of your 
heart beat changes, the strength of your muscles changes, 
and the satisfaction you get from work changes, too. The 
living clock is ticking. 

Courageous scientists go down into dark caves deep in 
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the earth to see how their living docks will behave in such 
a strange place and such difficult conditions. They live in 
the caves without seeing either a dock or the sun for 
weeks and months at a time. It is difficult to live alone in 
the dark hut very interesting. One scientist spent forty 
days and nights in a cave, lie thought he was there only 
twenty-five because his biological alarm dock lost count of 
Time. But even in the dark and silence underground it 
said to him, “Time is passing,” 

What does a living clock look like? What, are its 
“spring.” “hands ' and “pendulum?” No one knows. The 
living dock remains a mystery, hut, we know for certain 
that it exists. 

Some people can say to themselves in the evening, "I 
must get. up at seven o’clock tomorrow. Nol one min me 
later." And, sure enough, they wake at exactly seven. But 
a boy whom 1 know sets two alarm clocks and is late for 
school anyway! II he reads this story, he will probably be 
glad and say, "I’m not Lo blame that I’m late. My living 
clock runs badly.' 1 

However, I think we can learn to ivake up when we 
need to. 
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Every Minute Is Precious 

(What does Time mean for factories? How does 
Time help people work better?) 


Now [fir us talk about cars instead of clocks. This one is 
cherry red. In front are the headlights. In back red lights 
glow. The tyres have treads. The windows flash in the 
sun. The engine gives a roar and the car leaps forward. 

The cars speeding along the streets are of many 
different colors, cherry red, lighL blue, yellow, and black, 
This means chemical plants have made paints of different 
colors. 

The headlights of the cars glow, and the windows flash 
sunshine in our eyes. This means that glass factories have 
made glass and an electric light hulb factory has made 
headlights for the cars. 

There are tyres. So a tyre factory must have done some 
work, 

On the seats there is a shaggy material, the work of 
textile mills. 

M LiSiC plays softly inside die cars. A radio factory must 
have assembled radios for them. 

And the engines came from a factory that makes car 
en gi lies. 

Once 1 tried to count how many factories help to make 
a car, and I lost count. There are hundreds of them, loo 
many to count. Yet we say, “A car is made in a car 
factory.” That, is true, A hig car factory turns out a car 










every minute, Just imagine! A car a minute! It lakes more 
than a minute to read a page in a book, just think how 
important it is to be careful about every minute in a car 
factory, 

A car a minute! 

A car a minute! 

Ar all the plants and factories that make Lexriles, tyres, 
eey— everything else people have to be careful about 
Time, because these minutes connect all of them with the 
car factory. Time unites working people. 

A car a minute! 

A car a minute! 





fi there is it holdup anywhere, if just one of the 
factories works slowly, do you know whaL will happen? 
The main factory, the car factory, may slop working. 

For this reason all the factories and plants have one 
common and strict PLAN. 

The Plan says what each must do. 

It states how many cars and parts to make and how 
much cloth to weave. 

It states how quickly the factories and plants must get 
all the work done, by what day they must finish, 

Headlights, red rear lights and tyres must ail reach the 
car factory exactly on Time. The schedule is exact, The 
plati is exact, so that the workers at the car factory can 
also work exactly according to plan. After all, if they 
hurry, they may not tighten the screws enough, Lhey may 
not adjust the engine exactly right You know the saying 
“Haste makes waste." Otherwise, a car will be nice to look 
at hut will not run as it should. It will be of poor quality. 
When workers work according to plan and watch the 
hours and minutes, they make cars that will serve people 
lor a long time without breaking down, that is, cars of 
excellent quality. 

All machinery and instruments must be made well. 
Quality is as valuable as every minute of working time 

What is a minute worth? 

It is worth more than gold. Every minute the coal 
i ft iiies of the Soviet Union produce thirty freight cars of 
coal, the oil fields produce enough oil to fill twenty tank 
cars, and enough steel comes out of the burning hot 
furnaces to make thirty motor cars. Jost think! All in the 
same minute! 

And in that same minute... No. it is impossible to list 
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everything. Our factories and plants are giants. So every 
minute is precious. 

While reading this book, you have grown half an hour 
or a whole hour older. Time marches on. 

Tomorrow will be tomorrow! 
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